Agonist recognition site of the peripheral acetylcholine receptor ion channel complex differentiates the enantiomers of nicotine.
The multiple actions of nicotine enantiomers at the peripheral nicotinic acetylcholine receptor were evaluated using electrophysiological and biochemical techniques. The alpha-bungarotoxin binding site showed a 6-fold greater affinity for (-)-nicotine than for the (+)-isomer, and this stereoselectivity was reflected in differences in the ability of the alkaloids to activate physiological responses in the forms of single ion channel currents, endplate depolarizations and muscle contractures. (-)-Nicotine was also more potent to induce slow desensitization. In contrast, both (-)- and (+)-nicotine were equipotent as ion channel blockers. Ion channel blockade occurred at effective agonist concentrations for (+)-nicotine but above the effective concentration for (-)-nicotine. The rapid and reversible interaction of nicotine enantiomers with the ion channel occurred at concentrations which implicate a significant contribution of channel blockade to the inhibition of indirect muscle twitch. The agonistic and ion channel blocking effects of the nicotine enantiomers provide important clues regarding the mechanisms by which nicotine may affect central nervous system nicotinic receptors.